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Abstract
Introduction. About 25% of patients with rectal cancer have incurable disease at the time of diagnosis. In the current study
from Western Norway (population of 981 000) we focused on the utilisation of specialist care in patients with primarily
incurable rectal cancer. Patients and methods. Between 1997 and 2002, 1 167 patients were diagnosed with rectal cancer, of
whom 297 (25%) had incurable disease, according to consecutive and prospective reporting to the Norwegian Colorectal
Cancer Registry. Consumption of specialist care facilities was studied with regard to outpatient contacts, hospital
admissions, and various treatment modalities. Data were analysed with regard to age, sex, marital status, type of residence,
and geographical access to hospital facilities. Data were available for 287 patients (97%). Results. The median age was 77
years. Elderly patients (�77 years) more often lived in nursing homes without a spouse. About 60% of the patients were
treated with major surgery, chemotherapy or radiotherapy, either alone or in combination. Of those who did not receive
such treatment, 87% were elderly. Oncological treatment, either alone or combined with surgery, predicted increased
hospital admissions and outpatient contacts. Age �77 years predicted fewer hospital admissions. Survival varied statistically
significantly with the various treatment modalities, and was highest for major resections combined with oncological
treatment. The majority of the patients living at home died in hospitals (54%) and only 26% died in their homes, while two-
thirds of residents of nursing homes died there. Discussion. Patients with primary incurable rectal cancer are heterogeneous
with regard to their needs of treatment. While younger patients receive extensive tumour-related treatment, elderly patients
are most commonly treated according to their symptoms. Prospective studies of the effect of various treatment options on
the ease of symptoms and improved quality of life in unselected populations are needed.
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Colorectal cancer (CRC) is one of the most frequent

malignancies in the Western world [1]. Rectal cancer

(RC) in particular has traditionally been associated

with high morbidity and mortality, with local recur-

rence encountered in about one-third of patients [2].

Current standards for staging and treatment of RC

have improved the prognosis during the past decade

[3]. Nevertheless, at the time of diagnosis, 25% of the

patients are incurable due to locally advanced disease,

distant spread, or both [4]. These patients can

only be offered treatment options focusing on pro-

longed survival, prevention or relief of symptoms. An

increasing incidence of RC in Norway together with

the aging of the general population make it likely that

the need for palliative care for RC patients will

increase in the future [5]. Patients with incurable

RC are classified as stage IV, but they differ con-

siderably with regard to demographics, functional

status, and their individual disease symptoms. The

scientific literature dealing with this group of RC

patients is sparse, particularly what concerns their

needs for specialist care. In addition, patient selection

and publication bias, lack of definition of treatments

employed, and lack of well-defined end-points make
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it difficult to compare results [6]. As a consequence,

the core knowledge for adequate palliative treatment

of RC is hard to retrieve.

In the current population based study, we describe

hospital resource consumption in patients with

incurable rectal cancer assessed by hospital admis-

sions and out-patient visits. In addition, some

treatment aspects, and place of death are addressed.

Patients and methods

The Western Norway region has a population of

981 000, which is one-fifth of the total population of

Norway. About half of the population in Western

Norway live in urban areas, and the other half live in

rural or coastal environments. Due to the geography

and infrastructure, including fjords and roads, access

to hospitals may involve long journeys. In Western

Norway, there are two major referral centres which

provide specialist health care; Haukeland University

Hospital, Bergen, and Stavanger University Hospi-

tal, Stavanger. In addition, five local hospitals add to

the general in-hospital palliative care capacity.

The Norwegian Colorectal Cancer Registry con-

tains data on patient demographics, tumour char-

acteristics, treatments, and outcomes based on the

mandatory registration and reporting of all malig-

nant diseases to the Norwegian Cancer Registry [7].

All patients in Western Norway diagnosed with RC

between 1997 and 2002 were identified, and patients

registered with non-curative treatment intent were

selected. Data on use of in-hospital resources was

retrieved and recorded by retrospective evaluation of

hospital records, outpatient charts, and patient

administrative data at each hospital in our region

(see Appendix).

Definitions

Palliative treatment was defined as treatment em-

ployed by patients beyond cure, due to either locally

advanced and/or disseminated disease at the time of

diagnosis, incomplete resection of the tumour (R2

resection), or when neo-adjuvant preoperative treat-

ment failed to induce curable disease (R0 resection)

and the treatment intent was changed from curative

to palliative. Accordingly, patients treated with

curative intent for local recurrence or distant metas-

tases (e.g. liver or lungs) were excluded from our

study. Treatment employed included tumour related

modalities, i.e. surgery, radiation and chemotherapy,

and was classified with regard to oncologic treatment

(i.e. chemotherapy and/or radiotherapy), surgery

(i.e. major resection), both oncological and surgery,

and none of those. Best supportive care included all

other not-tumour-related measures directed to the

individual patient’s symptoms. The median age was

used to stratify age groups of elderly and younger

patients. Marital status was defined as living with a

spouse (partner) or not.

Statistics

Patient characteristics were analysed by descriptive

statistics. Category variables were compared using

the x2 test, and continuous variables with non-

parametric distributions by the Mann-Whitney test

or Kruskal-Wallis test when appropriate. Time-

dependent variables were analysed with Kaplan

Meier survival statistics using the Log rank test for

comparison of factors, or Cox regression when

appropriate. Logistic regression analysis was used

to identify possible independent predictors for

utilisation of hospital facilities among patient char-

acteristics. The median values for the number of

outpatient contacts and number of admissions were

used to dichotomise these outcome measures as

dependent variables. Probabilities were expressed as

Odds ratio (OR) with 95% confidence intervals (CI)

A two-tailed p-valueB0.05 was considered statis-

tically significant.

Statistical calculations were done using SPSS

statistical software v. 16 for Macintosh (Chicago,

Ill.).

Results

Study population

During the study period, 1 167 patients were diag-

nosed with RC in Western Norway of which 297

patients (25%; 154 males and 143 females) received

primary treatment with non-curative intent. Data on

hospital resource consumption was available for 287

patients (97%; appropriate data was missing for 10

patients due to the closure of two small local

hospitals). Most patients had incurable disease at

the time of diagnosis. In some patients (37 patients,

13%; 3% of the entire cohort) the initial curative

intent had to be changed to a non-curative treatment

aim due to insufficient response of preoperative

treatment (Figure 1). The median age was 77 (range

40�98; interquartiles, 67�84) years, and no statisti-

cally significant differences were observed between

sexes.

About half of the patients (52%) were resident in

urban areas with a short distance to a hospital, 30%

resided in areas with a transportation time of up to

one hour from the hospital, and 18% had a

transportation time of at least one hour and/or

requiring ferry transport to reach a hospital. Most

patients lived in their own homes, and 13% were

permanent residents of various institutions. Half of
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the patients lived with their spouses. In the elderly

patient group (]77 years of age), 28 of 130 patients

(22%) lived permanently in nursing homes com-

pared with only 5% of the younger patients (pB

0.0001). Significantly more elderly patients (63%)

were widows/widowers compared with the younger

patients (39%) (pB0.0001).

Primary treatment

Data was analysed with regard to surgical treatment,

chemotherapy, and radiotherapy employed.

An advanced primary tumour (T4 tumour) was

encountered in 177 patients (62%), and distant

spread (M1) was diagnosed in 210 patients (73%),

and 120 (42%) had both. Tumour-related treatment

modalities included oncological treatment, i.e. che-

motherapy and/or radiotherapy, and major surgical

procedures, which were applied either alone or in

various combinations. Treatment choices varied

statistically significantly with age, Figure 2 (pB

0.000). Of 115 patients who did not receive such

treatment, 100 (87%) patients were �77 years of

age.

One hundred and eighty-five patients (64%)

underwent surgery. Surgery was employed signifi-

cantly more often in the younger patients (74%)

compared with the elderly patients (53%) (pB

0.001). Major resections (i.e. anterior resection,

abdomino-perineal resection, or Hartmann’s proce-

dure) were performed in 88 patients (48%), stoma

deviation in 89 patients (48%), and local procedures

or surgical exploration in 8 patients (4%). Of the

remaining 112 patients, surgery was not indicated in

50 patients (45%) due to advanced disease, and 38

patients (34%) were not considered surgical candi-

dates due to significant co-morbidities. Ten patients

refused surgical treatment, eight of whom were

elderly patients ]77 years of age. The reason for

non-surgical treatment in 14 patients was unknown.

Patients undergoing major resections were statisti-

cally significantly different with regard to age,

marital status and type of residence compared with

the remaining patients (see Table I).

Eighty-six patients (30%) were offered radiother-

apy and 81 patients (28%) received chemotherapy,

or a combination of both (n�27; 10% of all

Figure 1. Distribution of 1 167 patients diagnosed with rectal cancer in Western Norway between 1997 and 2002 with regard to intention of

treatment. In 3% of the patients, the intent changed from curative to palliative treatment either due to incomplete resection or insufficient

effect of the preoperative tumour treatment.

Figure 2. Distribution of various treatment modalities in 287

patients with incurable rectal cancer according to age groups.

Oncological treatment includes chemotherapy and/or radiother-

apy. Age groups were divided according to median age into

younger patients B77 years and older patients �77 years.
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palliative patients). The remaining 144 patients

(51%) did not receive such treatment. Patients

receiving radiotherapy (median age, 74 years) were

statistically significantly younger than patients not

receiving radiotherapy (median age 77 years) (p�
0.015). Fifty-six patients (65%) completed their

radiotherapy plan and received a median of 52 Gy

(24�66 Gy) compared with a median of 18 Gy (6�44

Gy) in patients who did not complete treatment due

to various reasons. No statistically significant differ-

ences were evident with regard to distance to

hospital, marital status, or type of residence.

Patients treated with chemotherapy were signifi-

cantly younger compared with those not treated

(median age, 64 years versus 80 years; pB0.001). In

the age group of patients B77 years, 64% received

chemotherapy in contrast to only 11% of those �77

years (p�0.013). About half (53%) received 5-

fluorouracil and leucovorin (5-FU/Lv), and the

majority of the remaining patients received combi-

nations with either oxaliplatin or irinotecan, or a

combination of both. Palliative chemotherapy was

given for a median of 6 (range, 1�24; interquartile

range, 3�9) months. Patients who did not receive

any kind of oncological treatment had significantly

older age (median age, 82 years versus 71 years;

pB0.0001).

Hospital consumption

Hospital consumption was analysed with regard to

the number of visits at outpatient clinics, and

number and purpose of admissions (i.e., best

supportive care or any kind of tumour-related

treatment) (Table II). While outpatient consulta-

tions most commonly took place at departments of

oncology, hospital admissions were mainly in the

departments of surgery. Patients with �1 hour

Table I. Distribution of patients with regard to palliative surgery for rectal cancer. Major resections (i.e. anterior resection, abdomino-

perineal resection or Hartmann’s procedure) were performed in 88 patients, whilst 97 patients underwent minor procedures (i.e. surgical

exploration, stoma, local resection) or non-surgical treatment (n�112).

Major resection n (%)

Minor procedures or non-surgical

treatment n (%) P-value

Age

B77 years 48 (49) 50 (51) B0.000

�77 years 40 (20) 159 (80)

Marital status

Spouse 48 (37) 83 (63) 0.027

No spouse 26 (19) 108 (81)

Type of residence

Home 70 (31) 155 (69) 0.007

Institution 3 (9) 31 (91)

Distance to hospital

Urban area 35 (26) 102 (74) 0.63

B1 hour 24 (30) 56 (70)

�1 hour/ferry 15 (32) 32 (68)

Table II. Hospital consumption in terms of outpatient visits and hospital admissions for 287 patients palliatively treated for incurable rectal

cancer.

No. of patients (%) Total no. of contacts

Median (range) per

patient

Outpatient visits

Surgery 123 (43) 298 1 (1�13)

Oncology 99 (33) 1118 5 (1�83)

Pain clinic 3 (1) 7 1 (1�5)

Others 44 (15) 87 1 (1�11)

Hospital admissions No. of patients (%) Total no. of contacts

Median (range) per

patient

Purpose: best supportive

care (median; range)

Purpose: active

treatment (median;

range)

Surgery 244 (85) 585 2 (1�20) 2 (1�15) 2 (1�20)

Oncology 73 (25) 411 2 (1�35) 1 (1�19) 3 (1�35)

Others 83 (29) 168 1 (1�12) 1 (1�4) 1 (1�12)
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transportation time to the local hospital had statis-

tically significantly more consultations at the surgical

outpatient clinic (transportation time �1 hour,

64%; transportation time B1 hour, 52%; patients

from urban areas, 40%, p�0.01). Three patients

treated at specialised pain clinics lived close to a

major centre (University hospital), which offers

specialised pain treatment. Hospital consumption

with regard to age, marital status, type of residence,

distance to hospital facilities and type of treatment

modality is shown in Table III. Younger patients had

statistically significantly more hospital admissions

and stayed at the hospital significantly longer. More-

over, significantly fewer hospital admissions were

observed in patients without a spouse. Residing in an

institution was associated with fewer admissions to

hospital and a shorter hospital stay. In contrast to

outpatient clinic visits, distance to hospital was not

related to the number of hospital admissions.

Patients treated with major resections had signifi-

cantly more consultations at the surgical outpatient

clinics than those treated either non-surgically or

with minor procedures (61% versus 41%; p�0.04).

There was no statistically significant difference with

regard to outpatient contacts at oncological depart-

ments (47% versus 34%; p�0.053). Multivariate

analysis was performed with age group and various

types of treatment as possible independent predic-

tors. Oncological treatment (Odds ratio (OR) 16.8;

95% confidence interval (CI) 4.6�61, pB0.000),

and major surgical resections combined with

oncological treatment (OR 11.3, 95% CI 2.8�45.3;

pB0.001) were significantly associated with higher

frequency of outpatient contacts, as compared to

none of these modalities. Multivariate analysis

with regard to hospital admissions showed that

oncological treatment was associated with higher

consumption of hospital admissions (OR 2.8, 95%

CI 1.3�6.2; pB0.007), while age B77 years was

associated with fewer hospital admissions (OR 0.47,

95% CI 0.22�0.97; pB0.04).

Survival and place of death

The median survival for all patients treated with

palliative intent was 10 months, and was similar for

both age groups (Figure 3). About half of the

patients (52%) died in a hospital, 26% in nursing

homes, and 22% at home. Two-thirds of patients

who stayed permanently in a nursing institution died

there, and the remaining one-third died in a hospital.

In contrast, only 26% of the patients living in their

own homes died there, while 54% died in a hospital,

and 20% in a nursing institution (pB0.0001). Most

patients who died at a nursing institution were of

older age (72%�77 years versus 28%B77 years,

pB0.001). There were no differences with regard to

distance to hospital. Median time from last hospital

admission to death was 36 (IQR, 13�120) days for

patients who died at home and 60 (IQR, 15�190)

days for those dying at a nursing home (pB0.0001).

Survival was longest in patients treated with major

resections combined with oncological treatment

(median, 14 months, 95% CI 7�20) and oncological

Table III. Hospital consumption of 287 patients treated palliatively for incurable rectal cancer with regard to age, marital status, and type

of residence, distance to hospital facilities and treatment modalities. Oncological treatment includes chemotherapy and/or radiotherapy.

No. of admissions;

median (range) P-value

No. of admission days;

median (range) P-value

Age

B77 years 3 (1�36) 0.002* 34 (1�156) 0.002*

�77 years 2 (1�28) 23 (1�167)

Marital status

Spouse 3 (1�32) B0.05* 28 (1�156) 0.4*

No spouse 2 (1�28) 25 (1�167)

Type of residence

Home 3 (1�36) 0.08* 28 (1�156) 0.03*

Institution 2 (1�19) 15 (1�167)

Distance to hospital

Urban area 2 (1�36) 0.55** 25 (1�167) 0.93**

B1 hour 3 (1�28) 28 (1�132)

�1 hour/ferry 2 (1�20) 29 (1�153)

Treatment modality

Oncological treatment 3 (1�36) 0.009** 42 (3�167) 0.000**

Major resection 4 (1�20) 29 (3�94)

Major resection�oncol. treat. 3 (1�32) 34 (2�132)

None 1 (1�32) 15 (1�101)

*Mann-Whitney test applied; **Kruskal-Wallis test applied.
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treatment (median, 11 months, 95% CI 7�16) as

compared to major resections alone (median, 6

months, 95% CI 2�11) or none of these (median,

2 months, 95% CI 0.5�2.5), Figure 4. A statistically

significantly higher proportion of patients with major

resections died at the hospital (63% versus 48%; p�
0.015). Survival was shorter in patients who died at

the hospital compared with patients who died at

home or a nursing home (median; 5.7 months versus

10 and 9.5 months, respectively; p�0.05).

Discussion

While several studies have focused on the hospital

utilisation for patients with various malignant dis-

eases [8�13], to our knowledge, the present study is

the first report on this topic in patients with

primarily incurable RC. To improve our knowledge

and to enable appropriate palliative care, we believe

reliable information on these aspects is of impor-

tance.

Our study is based on a general population of

almost 1 million inhabitants and, thus, our results

can be regarded as valid and applicable to other

Western populations. The geographic characteristics

of Western Norway did not influence substantially

on access to hospital facilities. During the study

period, dedicated multidisciplinary palliative teams

were not yet established in our region, and specialists

in oncology, surgery and medicine delivered in-

hospital and outpatient palliative care, both with

regard to tumour related treatment and relief of

symptoms. It is notable that half of the patients with

incurable rectal cancer were older than 77 years. A

large number of elderly patients may have had

cognitive impairment to varying degrees [14]. In

addition, decisions with regard to surgical or onco-

logical treatment differed statistically significantly in

the two age groups. Thus, palliative patients with

RC apparently comprise two major groups; younger

patients who undergo extensive tumour-related

treatment, and elderly patients with mainly conser-

vative treatment focusing on symptom-relief. Con-

sequently, hospitals seem to care mainly for younger

patients, whilst elderly patients are mostly cared for

at nursing institutions. The latter group probably

represents a highly vulnerable group of individuals

with specific challenges for appropriate palliative

care.

Our study shows that departments of surgery and

oncology both provide in-hospital palliative care.

Generally, surgery for cancer is associated with

curative treatment by surgical excision of the

tumour. However, surgical approaches are also part

of the multidisciplinary care for patients beyond

cure. Our study shows that surgical departments

were responsible for most of the hospital admissions,

with treatment goals evenly distributed between best

supportive care and surgical interventions. This

observation has important implications for surgical

practice and education, but also for the responsible

institutions and health care administrations [9,15].

In modern palliative medicine, home care is the

most common patient preference [16]. As a conse-

quence, the care of palliative patients during the

course of their disease involves both specialist and

primary care including general practitioners, home

care facilities and nursing homes. PatientsB77 years

of age had statistically significantly more hospital

admissions and stayed in hospital longer than the

elderly. In addition to a more aggressive tumour

treatment, this can also be explained by the fact that

a majority of younger patients lived in their own

Figure 4. Survival in 283 patients with primarily incurable rectal

cancer with regard to various treatment modalities. Oncological

treatment alone (chemo- and/or radiotherapy), group 1; major

resections alone, group 2; combined oncological treatment and

major resections, group 3; none, group 4.

Figure 3. Survival of 287 rectal cancer patients treated with

palliative intent. Median survival was 10 months regardless of age.
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homes, and required hospital admission to receive

help for their problems. One may hypothesise that

access to and delivery of ambulant palliative care was

less than most of these patients required. To improve

palliative care, close cooperation between the differ-

ent health care levels has been shown to be effective

[17]. Recent studies from Finland and Sweden

showed that palliative care was far from optimal in

patients discharged from hospital to the primary

health care system, particularly due to insufficient

transfer of medical information between health care

levels [18,19]. In this respect, a prospective registra-

tion and evaluation is warranted to address the

content and quality of palliative health care delivered

at various levels during the course of disease. At

present, such population based data do not exist, as

national registries, including the Norwegian Colo-

rectal Cancer Registry, mainly focus on curative

treatment [3,20,21]. Such prospective, longitudinal

studies have been described as difficult, but possible

to perform [22].

In-hospital palliative care including surgery, che-

motherapy and radiotherapy, was offered either

alone or in combinations. Chemotherapy was given

for a median of 6 months, and to patients of younger

age. Radiotherapy was given to patients of older age.

About two-thirds of the patients completed treat-

ment while one-third received only a fraction of the

intended radiation. Choice of treatment was signifi-

cantly associated with survival. While details on

treatment effects are of interest and importance in

palliative care, the effects of various palliative treat-

ment modalities employed for symptom control in

our patient cohort are beyond the scope of the

present study.

Surgical procedures were employed either to

achieve local tumour control, or to relieve bowel

obstruction. Patients undergoing major resections

lived statistically significantly longer than patients

with exploratory or deviation procedures, as was also

shown in a national report [23]. Modern treatment

strategies, including endoluminal stenting, add to

the minimally invasive approaches to treatment.

Hopefully, new health technologies combined with

modern imaging modalities will reduce the number

of stoma procedures and exploratory laparotomies

for an increasing number of sick and fragile patients

[24�26].

Patients with advanced RC have limited survival,

i.e. a median of 10 months in the present study. This

survival compares well with figures from a national

study [4]. Many patients and their relatives want to

remain at home during the terminal phase and

death. Accordingly, modern palliative approaches

should aim at providing the best support for this

important period of life [16,27,28]. Our study

revealed that about half of the patientsB77 years

of age, particularly those with major resections, died

in hospital, and only about 25% in their homes. This

observation is in concert with others [20]. We could

not find a reasonable explanation for this difference.

One may speculate that some patients needed

treatment that required hospital admission, or even

preferred to spend their last time at the place in

which they felt most confidence. On the other hand,

lack of home care facilities or necessary resources in

the primary care system are also plausible explana-

tions [19].

Our study from a large population addresses the

use of in-hospital resources in patients with primary

incurable RC. However, based on available data, it is

hard to tell how this utilisation may translate into

ease of symptoms or improved quality of life.

National registries are mostly designed for evalua-

tion of curative treatment, and do not provide

sufficient data to assess the quality of care in patients

beyond cure. Thus, to improve the clinical manage-

ment of this particular group, well-designed pro-

spective studies from unselected populations, and

with focus on individual outcome measures should

be conducted.
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Appendix

The following hospitals provided data to this study:

Nordfjordeid Hospital*, Nordfjordeid,

Sogn & Fjordane County

Lærdal Hospital*, Lærdal, Sogn & Fjordane County

Førde Hospital, Førde, Sogn & Fjordane County

Voss Hospital, Voss, Hordaland County

Haukeland University Hospital, Bergen, Hordaland

County

Haraldsplass Deaconeal Hospital, Bergen,

Hordaland County

Haugesund Hospital, Haugesund, Rogaland County

Stavanger University Hospital, Stavanger, Rogaland

County

*Hospital no longer provides care for RC patients

384 H. K. Sigurdsson et al.


